Increased cellular cholesterol upregulates high density lipoprotein binding to rat luteal cells.
Rat luteal cells preferentially utilize cholesterol derived from high density lipoproteins (HDL) as a substrate for steroid hormone synthesis. The uptake of cholesterol from HDL by these cells is in contrast to nonsteroidogenic cells, which export cholesterol to HDL. A previous study demonstrated that HDL binding to luteal cell membranes was increased in conjunction with in vivo cholesterol depletion or cholesterol loading of the ovary induced by pharmacological agents. These results suggest a biphasic regulation of the HDL receptor in luteinized rat ovaries. In the present studies, the in vitro regulation of HDL binding in rat luteal cells by increased intracellular cholesterol was examined. Cultured luteal cells were incubated with increasing doses of low density lipoproteins (LDL) for 2 days after which the cellular sterol content and the effects on progesterone production and HDL binding were measured. As expected, the LDL treatment increased total cellular sterol content in a dose-dependent manner, resulting in a 2.1-fold increase over control at a dose of 1 mg LDL/ml. Increased cellular cholesterol was accompanied by a comparable increase in progesterone secretion. These results suggest that exogenous cholesterol was utilized by these cells. The LDL treatment also increased the binding of HDL to the cells in a dose-dependent manner to a maximum of 2.2-fold over control. The effect of increased cellular sterol on HDL binding was also examined using a more polar cholesterol derivative, 25-hydroxycholesterol. Cells were cultured for 2 days in media containing 0.3-40 micrograms/ml 25-hydroxycholesterol in the presence of 100 micrograms/ml aminoglutethimide, an inhibitor of cholesterol metabolism. The HDL binding to luteal cells exhibited dose-dependent up-regulation by 25-hydroxycholesterol with a 5.8-fold increase in binding at the maximum dose tested. Equilibrium binding studies using cells treated with 10 micrograms/ml 25-hydroxycholesterol revealed a 2.1-fold increase in the number of HDL binding sites on the luteal cells without affecting the binding affinity. From the results of this study, it is concluded that HDL binding in rat luteal cells is up-regulated by an increase in the intracellular cholesterol level.